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FAIRNESS OF SELECTION TESTS: A CRITICAL ANALYSIS
ABSTRACT

The first section of this paper defines three incompati-
ble ethical positions in regard to the fair and unbiased use
of psycheclogical tests for selection in minority and majority
groups. Alsc in this section, five statistical definitions of

“Mtagt fairness™ are reviewed and examined eritically for tech-
nical, logical, and social weaknesses. Irn the second section
of tha paper, the various statistical definitions are. shown to
correlate with specific ethical positions, and the technltal,-

- -logical, and sccial problema of each statistical model-ethical
position combination are delineated. It is concluded. that it
is difficult, if not impossible, to predict.at the present time
which model will ultlmately prove most acceptable to the Amarl—
can people.




O

ERIC

Aruitoxt provided by Eic:

PREFACE

Those of us concerned with:personnel selection and place-
the law and the courts in our professiomal work. This process
has gone so far that questions and issues that only yesterday
were regarded by most in the profession as highly specialized
and esoteric have become focal points in important, precedent-
setting litigation. The problem of defining test fairmess given

. equal test validity coefficients in the relevant applicant sub-

groups is one such issue. One court decision focusing specifi-
cally on this issue is now on record, and others are certain to
follow. The purpose of this publication is to provide psycholo-
gists, lawyers, and administrators with a thorough yet readable
exploration of the issues and problems in this critical area.
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I. STATISTIGAL AND ETHICAL IMPLICATIONS OF
FIVE DEFINITIONS OF "TEST FAIRNESS"

John E. Hunter
~Hiehigan State University

Frank L. Schmidt
Eersannel Research and Development Center
U.5. Civil Serviee Commission ' B

In the- 1ast several years there has been a series of pape:sﬁnf,'
devoted to the question of the fairness of employment and educa-

‘tional tests to minority groups, (Cleary, 1968; Thorndike, 1971;

~ Darlington, - 1971).-- Although each of these papers came to an ethi-.

cal conclusion, the basis for that ethical judgment was left un-
clear. If there were only one ethically defensible position re-
garding test fairness, then this would pose no problem. But such

s not the case. ' The papers which we shall review have a second

common feature. Each writer attempts to establish a definitiﬂn

of test fairness on purely statistical grounds, i.e., on a basis
that is independent of the content of test and criterion and which
makes no explicit assumption about the causal explanation of the
statistical relations found. We will argue that this merely makes
the substanglve congiderations lmpli;it rather than expli:it.

Iﬂ this paper we flrst desafibe Ehree distiﬁct ethical pésiﬁ
tions. -We will next examine five statistical definitions of test
fairness in detail and show how each is based on one of these.ethi=-
cal positions. Finally, we shall examine the technical, social,
and legal advantages and disadvantages of the various ethical po-
gitions and statistical definitions.

- Three Ethical Positions

. g al;fied Indiv;duallsm

The first Ethlcal pasitl@n we shall examine,'UﬁqualifiEd ina
dividualism, defines a fair selection, promotion, or admissions.

~ policy as one which uges the best statistical information availéw

ble - and all of that information = to predict each candidate's
future performance and then selects or admits those with the high~

est predlgted perfcrmanca.



From this point of view, there are two ways in which an in-

. gtitution could act unethically. First it ‘might knowingly fail
to use an available more valid predictor, e.g-, it might select
on the basis of a candidate's appearance rather than his scores
- on a valid ability test. Secondly, it might deliberately omit

a valid predictor that is known to be available, e.g., it might
exclude: (for trivial reasons) a valid predictor from the regres-
sion equation. If race, sex, or ethnic group membership is, in.
fact, a valid predictor of performance in a given situation, over
and above the effects of other measured variables, the unquali=-
fied individualist is ethically bound to use such g predictor.

Qualified lﬂﬁivigugligm and thgiﬁefitffriggépie

' This ethical position differs from unqualified individualism
in that it specifically forbids the use of illegal or uncenstitu=
" tional predictors, no matter how valid, If, in a given situation,-
race is in fact a valid predictor of performance, i.e., the dif- -
ference between the races on the eriterion is greater than would
 be predicted from the best measures of individual qualifications
available, then use of race ta predict future job performance is
forbidden. Race constitutes an illegal predictor, and its use '
would be discriminatory. To the unqualified individualist, on the
other hand, failure to use race as & predictor would be unethical
and discriminatory, since it would result in e lens accurate pre=-
diction of the future performance of applicants and would ''pena-
© 1lize' o underpredict performance of individuvals from one of the
‘applicant groups. Unlike the unqualified individualiset, the quali-
fied individualist relies solely on meaaures of ability and moti-
vation to perform the job, e.g., scores on valid aptitude and.
achievement tests, asseasments of past work experiences, etc.

The Quota Ethic

: Most corporations and educational institutions—are creatures
of the state or city in which they functions. Thus, it has been
argued that they are ethically bound to act in a way which is "po-
litically appropriate' to their location.  Ia particular, in a
‘city whose population is 45 percent black and 55 parcent white,

any selection procedure which admite any other ratio of blacks

. and whites ig "politically biased" against one group or the other.
That is, it is assumed that any politically well defined group -~
has the right to ask and receive its "fair ghare" of any desirable
product or position which is under state control.  These fair share

8



quotas msj be based on population percentages or on other fac-
tors irrelevant to predicted future performance of selectees
- (Thorndike, 1971; Darlington, 1971).

“Five Attempts To Define Test Fairness Statistically

rive at a statigtlcal Erlterlcﬁ far a faif or unbiased tast‘ Far
ease of presentation, the discussion will be in terms of compar=-
ing blacks and whites. However, the reader should bear in mind
that other demographic classifications, such as social class or
sex, cguld ‘be- Eubst;tuted with no lGEE of gena:ality._

+The Cleary Defiﬂ;tian

“— " Cleary ClQSS}'égfined a test to be "unbiased" only if the re-
gression lines for blacks and whites are identical. The reason
for this is brought out in Figure 1, which shows a hypothetical
case in which the regression line for blacks lies above the line
for whites and is parallel to it. Consider a white and a black
subject who each have a score of A on the test, If the white re-
gression line were used to predict both criterion scores, then the
black applicant would be underpredicted by an amount Yy, the dif-.
ference between his expected score making use of the fact he is
--black .and -the expected score assigned by the white regression line. -
‘Actually in this situation, 'in order for a white subject to have '
the same expected performance as a black whose score is 4, the
white subjecz must have a score of B. -

. ,,That,ia, Lf-the whlte,regressién~liﬂe_undgfgzgd;;;s;klgé S
performance, then a white and black are only truly equal in their
expected performance if the white's test-score is higher than.the -

~black's by an amount related to the amount of underprediction.
Similarly, if the white regression line always overpredicts black
performance, then a black subject has equal expected performance

‘only if his test score is higher than the corresponding white sub-
ject's score by an amount related to the amount of overprediction.
If the regression lines for blacks and whites are not equal,. then
‘each person will receive a statistically valid predicted criterion
score only if separate regression lines are used for the two races.
If the two regression lines have exactly the same slope, statisg=
tically unbiased predlctlan could be ac;amplished by predicting

9
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Figure 1. A case in which the white regreasion iine uynder-
~ predicts black performance.




performance from two separate regression equations or from a mul-
tiple regression equation with test score and race as the predic-
tors. If the slopes are not equal, then either separate equations
must be used or the multiple regression equation must be expanded
by the usual product term for moderator variables. We can there-
fore view Cleary's definition of an unbiased test as an attempt

to rule out disputes between qualified and unqualified individual-
ism. If the predictors available to an institution are "unbiaged"
in Cleary's sense, then the question of whether or not to use race
as a predictor does not arise. But if the predictors are 'biased,"
the recommended use of separate regression lines is clearly equiva=-
lent to using race as a predictor of performance. Thus while Cleary
(1968) may show a preference for tests that meet the requirements
of both unqualified and qualified individualism, her position is,
in the final analysis, one of unqualified individualism.

A Cleary~defined "unbiased' test is ethically acceptable un-
der the population~based quota ethic only under very apecial cir-
cumstances. In addition to identical regression lines, blacks and
whites must have equal means and equal standard deviations on the
test, and this in turn implies equal means and standard deviations
on the performance measure. Furthermore, the proportion of black
and white applicants must be the same as their proportion in the
relevant population. These are conditions that rarely obtain.

Linn and Werts (1971) have pointed out an additional problem
for Cleary's definition: The problem of defining fairness when
using less than perfectly reliable tests. Suppose that a perfeccly
reliable measure of ability were in fact an unbiased predictor in
Cleary's sense. But since perfect reliability is unattainable in
practice, the test actually used will contain a certain amount of
error variance. Will the imperfect test be '"unbiased" in terms of
the regression equations for blacks and whites? If black applicants
-have & lower mean score than white applicants, then the regression
lines for the imperfect test will not be equal. This situation is
illustrated in Figure 2. In this figure we see that if an unreliable
test is used, then that test produces the double regression line of
a 'biased" test in which the white regression line over~predicts
black performance. That is, by Cleary's definition, the unreliable

 test is "biased' against whites in favor of blacks. 1;2
One may be inclined to question whether failure to attain per-

fect reliability - impossible under any circumstances - should be
adequate grounds for labeling a test as biased. But suppose we

11



Performance

A

( common)

== B (Whiﬁes)

_-. C (blacks).

Figure 2.

— —y Test Score
White :
mean

Blaek',
mean

Regressiéﬁ%gftifacgs'praducad by unreliability in a
Cleary-defined '"unbiased' test. A is the common re-
gression line for a perfectly reliable test. B and -

C are the regression lines for whites and blacks re=

spectively for a test of reliability .50.
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;1n fagt;"biased" agaiﬁst whitea as a- graup-vgif,ﬁﬁdfi
‘lines are used, ~then-each: person is be;ng conaidered‘solely
b531s af expected perfgrmanaé.;”, A '

: Far thls reasan, we feel thaL this crlt;clsm of Gleafy s'defi=;
" nition is essentially unwarranted. ~ To use an Unreliable predi;=-~"
«":tor-is ‘to blur'valid differences between applicants.and an unre= -~
. "“liable test is thus, to the extent of the unrellabilLty, b;aged
';Q}agalnst appl;canﬁs ‘or groups’ of appllzaﬁts who have high- true. scor és”;f
~on-the: predlctcr.— ‘Thus from the point: of view of an- unqualified e
:;{flndlvlﬂuallst ‘an unreliable test is indeed '"biased:'  On: the” gther'“=,
. hand; a qual;fled individualist would object to ‘this ccncluslon_,_
‘ (Userof sepafate regression lines is: ‘statistically” opt;mal because "
-~ “the. unrellable ‘test does not account ‘for ‘all the’ real differences
"+ “on the ' true scores. :But the qualified: LﬁlelduallEt is-- eLh"ally
‘“prohlbltéd from using-race:as a predictor -and . therefore can. employ
7 onlya” aingle regresslaﬁ equation. -~ He can, hOVEVEr,-;anscle him=-
i selfs with the fact that'the '"bias!.-in the test is not” speclflcally;
S ;rgglal in nature. And FE can, cf zcurse, attempt to ralse the re=- -
B llablllty of the Eest. . : , : S c

’1;%The Thorndlka Deflnltlan if?,”»gf : x??;ff;;;ii;}i

L Thcrndlka C1971) has deflned a test as, faLr :
N:subgraup mean differences in.- standard score form ara'equal én the
" “test and-the" czlterlon.. Thorndlke noticed that: whil ing two re
'ﬂﬁg:EESLDﬁ -lines 'is often the’ only ethical pracedure f “poi
Cofview of uﬁquallfled 1nd1v1&ual;sm, it need not: be
_f BpElelE kind ofquota: ethl:.,"In paftlaular, if the’ black
. gion-line is lcwer, then normally 'blacks’ would' shov : :
‘on. both pfaﬂl;tﬂr ‘and “criterion.: .’Suppose that. blacks'are af
ard deviation: ‘lower on: both-and: tha val;dlty 18 .SD fcr both graupa
1f we. knew the acLual cr;tarlon scaras and’ ‘set thé;c t-off the
white mean ofn the- cf;terlon, then- flfty percent of - th’ whites and
slxt n'percent of -the blacks would ‘be selected .
crfs;ore 15 usad with two™ zegresslan*lll

a"roup_,
-ethical- 1mperat1va “and- ;aplace ;;'W1ﬁh?
The quota that he” daflnes gg the '"fair:sh ! -
'r:>3percentagé of:that:-group: that- would have_ been- selected had the T

“teriom-itsgelf- been ‘used’ or-had the test had perfect. val;dlty
the’ EbDVE;EltuatLGn, for example, : Ihorndlke s defln‘tlon ould.zon
sider—the-selection procedure -fair- oﬁly Af 16 percen ;of ' '
appllgants were selected.,f. ~ -




. Dnse Thorndlka 8 definitlon is éhown to be a farm cf quOtE,m_r3;f,
setting (c.f. also Sahmidt and Huﬁter, 1974) then the obviaus .

quata ethic who focus gn papula;;on p:apa;tlana as the proP
. 'basis of quota detefmlnatlan.j Iharndike n‘qu@tas will ‘gener X
-~ be 'smaller than population-based: quotas. -On
-f'dike—detefmiﬁed qgotas may have Eonsiderable appeal 1

f{JQuiIEEEﬁtE of- qualified 1ndividualism and the merit principle, I
»the one hand aﬁd the sa;lal need to upgrade’emplayment levels. gf

#~pogition* Is it ethlcally compatlble w1th the use af imparfeﬁt:*
,,selectlon devi;es? - Agsume,  for example i -

‘fﬁthat fifty percent of those at- ar'abéve this test scor
:,su;;essful“”‘ﬁpplicants with' test scores: of 49 can- the' T
-state "if we were all admitted,- “then 49 per;eﬁt .of "us wauld ‘guc :
- Cceeds Therefore a:cordlﬁg to- Thorndlke, 49 peraent of us shauld,_-'?"
'1Tbe admitted. Yet we were all dEﬁlEd g ’

: atflctly spesklng, Tharndike 8" ethlcal positign precludes )
7 of any predictar cut=off in- selecti@v,—no matter how: reasanahly
“fzfdetermined. -Ingtead, from each predictor category.one must - ;
—lect-that-percentage which would fall above the criterion: :gt—affﬁjqf;rw;
if the test-were perfegtly valid. -For example, if ane wanted to © . .
.. select 50 percent of applicants and the validity were..60, thEﬁw%7~l

" he would have . to take 77 percent of those who lie one stardard S
déviatiaﬁ above the- ‘mean,: fifty -percent of: thosé_within ~one=8D- afﬁ e

,an, and 23 pezceﬁt éf thaée who fall one. standard deviationv

,hcf caurse,has quuirlng the usa Qf-even smalletulntérvals of+test—a
fEEEféB-; L . L

D There ara at least two prablems w;th this procedure;; First,
" ‘one must- attempt ‘to Explaiﬁ to applicants - with’ obJectlvaly highér
U;quallficatlans than some selectees why" they werc not admitted==a _
- - rather difficult task and; from the point of view of- individual-,”
ﬁjlsm, an uﬁEthlEal one_ Secgnd the géﬁeral level gf pazfgrmanae




= In the previcus example, the mean perﬁormance of the top flfty per=.. .
v.rf ‘cent ‘on thefpred;ctOf would be .48 gﬁaﬁdard score units, while the
mean performan:e of those selested by the Thorndike ‘ethic would be
«29... That ris, .in this example using Tharnd;ke‘s quotas has the’ ef-
fect of cutting the utility of the predigtor by -about 6D peraant.
(These galﬂulatlons are Ehown in the Appendix.)ﬂ- - o

1

iy

- One. p0551bl§ reply to. the ;ritlgism that the Th@:ndike defi—f.
nition leads to 4 prollfe:atlen of subgroups would maintain that
it need not be interpreted-as: ;équirlng application to all defin- .
able groups. The definition.is to be- applled only to. "legltlmate .
“minority grcups," -and this would exclude groups defined solely by
‘obtained score on the predlctar. If agreement’ could be: reaghed
tha;, for example, blacks, Chicanos, and Indians are the: anly re;-'f _
Ggﬂlz&d minority groups, the . deflnltian might be warkablé. ~But- P
" such an agreement-is hlghly unlikely- On’.what gr@unds ‘could we = v
fa;rly exclude Pollsh Itallan,'and Greek Amezicans, ﬁar egample? S

Perhaps an even more telllng cr;t;ﬁlsm :aﬂ be made., In a col—},,?j
“lege or university; performance below a- certain- level meana a-bit=
“ter tragedy for a student. .. In an. employment sltuatian, job.. fail=
- ure, can_often be equally- damaglng to self-esteem.. In the, selection =
rf,sltuatién described. above, the rate of subsequaﬁt failure-after—ad
mipnion w@uld be Bﬁe—faurth if theﬁtop half ware-admltted, but ‘one
third if a Thorndikean admission rule were .used. "Furthermore'magt“;f”fJ
of . the increase in failures comes.precisely. from the pocrﬁrlgk ad--*
“missions.  Their- failure-rate is" two-thirds. Thus in the end, a = = 7
“ Thorndikean rule may ‘be even more unfair to those at the bottam QEVQTJ;Q
the- test score. dlstrlbutlon than to th@se at -the- top.,i;i5c« i)

Da;ling;on}a'paf;ﬁitlan‘Noaj__A
_Llet usgééfs"*i”"" che lnira'ucﬁery “comments . and analyses in o -
Darl;ﬁgtan's &lg?l) article and then consider his Def;ﬂltlnn No.3 -~
[o: - in. some detail. Darllﬂgtﬂn‘s first step wag a: restatemEﬁt of the .
”'_wm¢clea’”'(1968) and Ih@rﬁdlk% (19 ) er -ia’ "8 'ﬁulturally fair"' ‘
' tesﬁ te COY ! 1 in cc :
_ering ‘a’ compar;gon C blaqks and whites, let" X,be "the prediﬁtor,f o
_the criterion, —and C the indicator variable for. ";ulture" (i.e., C=1"
_for whites, C=0 for blacks). Darllﬁgtan “made. the empirically plau51-"'
"ble assumption that. the groups ‘have "equal - ‘gtandard deviations on: . - -
. both predictor and criterion and that the validity of the predlctar;ff”f
is  the same (Schmidt, Berngr, and Hunte:, 1973) for both groups . - -
(haﬂﬂe parallel ragresslon "lines). Darllngton thén gqrregtly notedji”,*

- V'ﬁ 16:




,:tﬁst Cleary 8- (1968) gr ter 1@3 fo r a “fair" téaﬁ,éaﬁ be stated - -

fc:!'-x ?D

inhat is," thera is ‘no cr;terian difference between the races’ be-“"“¥
 yond that produced.by their difference.on X (if any). If all _—

_ :pecple are selected using a ‘single’ regressian line, then Thorn~ "
- dikean quataa are guaranteed by Darllngtan 8" Definltign NB.Z

B : : . . o R

a3

' cx= cYy

&

fIth is,- the raclal difference on the predlcta: must equal the S ,
_racial difference on the criterion in standard score units. How- = - -
ever, -if" people are selected’ using. multlple fegregsian or gepa—{]
.. rate’ regreasiéﬁ lines then this equation. is mot cazréct, Iﬁ--'
"?“stead -there’ are two - alternate ccnditiené' : e v

Cor B

-H'jThat is,’lf séparste regresslan lines are- used then tha pércent—'
E'ages aelagted match Thorndike's quatas Dnly ;f the test has per—

e Dn the ErltEleﬁ.

- ;7D, l;ﬁgtaﬁ then attacked the Gleary defin 4ion on twa bases'r
(1) the.reliability isgue raised by Linn and’ Wer s (1971), which -

" _.was discussed above, and (2) the contention that race ;tself wauld S
“be a fair test by Cleary's definition. Actually if race were taken
as the '"test," then there would be no within-group variance on that
predictor, aﬁd hence nc regression lines to compares. - Ihusrﬁleary 8 L
- -definitien cannot be applied to the case: where race itself is used PR
-as-the predictor test.6 ~The nontrivial equlvalent of thls is a: : o
“test whose gole. cantzibut;en to prediating Y is the rac dlffEf—
Ences an the mean nf X. But far such a ‘test, th

;1&1 Eest is "b;ased." )

Darllngtonﬁg_pefinlt;anuﬂp.3 and Qole a argument.- Darlington

(1971) proposed-a third definition of test fairness, his Definiticn S
“No.3. This déflﬁltloﬂ did not- attract a great deal of attentlﬂﬁ C

17
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]until Cale (1973) foered a perauagive argument in its favar.fa‘jff"
He will first present Darlington s third-definition,: his justi=- '
. fication of it, and our critique nf that Justlflcallan,' WE w;ll
'7,then cons;der Cole's afgument. D :

. JIE X is the test and Y is, ‘the criterion, and C," the variable -
‘of "cultu*e," is scored 0 for blaﬂks, 1 for whites, then Darllng—'
ton's Def;n;tlan NQ.B can be written as- foll@ws.' The test is: '

j'falr 1f S S .

LHLs afgument ‘for th;s déflﬂltlon went as follaws' “The ablllEY:
to perform well on the criterion is a ;ampos;ﬁe of many. abili-" .
“ties, as is the ability to do well on the test. -1f the partial B
" correlation between test and race with the eriterion: partlalad S e
."{_ . out is not zero, there is a larger dlfference betwaen thé races -
- :on the test than would be predltted by their. dlffereﬁﬂé on the o
“§ 11ter1oﬂ, ‘Hence the' test'must be tapping- ab;lltlea which are.
- not''relevant to the ﬁrlterlon ‘but on which the:e are rac;al d;fs o
ferenﬂes.~ Therefafe, the test 13 dlszrimlﬁatﬂry, EEE o

. Nnte that Darllngtan's argument makes use of assumptlansbw{
. abaﬂt cauaal inference. = Lf those assumptlans abaut Eausallty
- are in- fact false, then his: 1nterpretat1an of the meanlng “of.
" the partlal cozrelatlan is no lcnger valide ‘Are his: assumptlans f
.~ so plaugible: that they need not be backed up ‘with evidence? .Con= .~
" sider the ‘time-ordering of- his argument. ~—He- ‘is: psrtlaliﬁg ‘the .
- criterion from_ the predlgtor.- In the case of callege adm1351ons,n’
- this means that ‘he is calculating thE EQfIE1aElﬂﬂ ‘between race: . "
‘and entrance exam.score with GPA four years: later being: ‘held con=
 3tant. “This" ig lcak;ng at the ‘causal -influence GF tha £uture on
- the.past and-is anly valld in the context of. very ‘special’ ‘theo=
_retical assumptions. ~ The deflnltlan ’guld in fact- 1nappraaéﬁ
?,pflate ‘even in- the context of a concurrent val;dat:gn study‘%sln¢e~
_'zcngurrent'valid;tlés are’ typlcally derlved cnly as convenient
... estimates-of predictive.validity.. .Thus even:when there is no:
:A_};tlme,lag"befwaen predictor and crlter;oﬂAmeasgrament, oneé is. -op=
: ratlng ,,,,, pllc;tly w;thin the. predlctivg valldltyfmsdel_

p ‘ Let usg explafe the matzer of causallty more- ﬁully thraugh
‘- the use’ of a concrete. example.' Let us ‘consider a professional
" - football coach attemptlng to' evaluate the roockies who have" jalned
. the team as a result of the college "draft." ~Since the players
have all _come ffam dlfferent s:haals, there are ngEt dlffezenses o




?‘pogltiongrat pregent they w111 underga zdﬁslderable changé as
they learnLthe rapes oVEr thefnext few maﬂths. What the césch

1fagainst whlfes?‘*That depends on tha explanaticn fDr this Dutgome.7g L
: Considar what is regulrad af the defensivg linemaﬁ on.a: passing;;:;;;ﬁ L

'thrawnidepéndg nat Dﬁly on the spged ﬁecessary ta ga arauﬁd Ehef -
 £foens1vE linemaﬁ cppos;ng hlm, but.also-on his: passeas;ﬂg guf=": "
- ficientrarm strength to throw the: offensive lineman to one’side

. (defensive linemen can use their hands). Assume, for. ‘the sake =

" of ‘this example, ‘that blacks are faster, on the average, than'’

- —whltes, ‘but that there are no racial. differéncés in upper bady Sl
7%Vﬁstrength.; Since the 4Q—yard dash. represents only speed “.and’ makes_w;";”a
. no measure of upper body strength, it cannot meet the ‘requirements = .
", of Darlington' s.definition.” Thatrls, the- 4D—yafd dash' taps only
“the- ab;l;tles on whlch there are raclal dlffereﬁgas énd does

S Hnw does the QD—yard dash behave statistically? “TE Epeed
and upper body strength were the only factors in' football- ability
“and if: parfafmaﬁce on the" 40-yard dash were a perfezt index of.

;;fff?”br speed then the correlatlgns would satlsfy fYC X = 0. That,ls,:

_ fby Cleafy defimlt;on, the 4D—yard dash would be. an unbl géﬂ
,test_- SlnEE Tyoex = 0, rXC .y ‘cannot be zero. and hEﬂCE,'accqrds~;~~q:

“ing to. Darllngtaﬁ g deflnltlan, the éﬂ-yard daah is "cu;tu;ally , B
~unfair," i.e., biased against whites.- (Since the number of whites . -
-gelected would ‘be“fewer” than the Thorndikean quota, Thorndiké t D
-would-call-the- test“biased;ﬂ~“If“thexﬂoach“WEIE‘aware that“upper'““‘“”“‘*““
" body - strength was a key varlable and were dellberately -avoiding- R

the use cf a measure of upper body strength in a multiple feg:es-t*":“:‘

'f*selectlng blaaka wguld seem qulte :easonable.' But suppcge that f .
-: the nature of the missing predictor (i.e., upper body strength) -
- was aoﬁpletely unknown. Would it then-be falr to chafge the ;oacﬁ e
,w1th uslng an. unfa;r test? : : : e »
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: ' At this:pbint we shéuld'n@teva—related_iséué;téiséd}bjiLinﬁ;;JFiyfgl
and Werts (1971). They too considered the case in which the cri- = -
““terion is affécted by more than one ability, one of which is not = ™"

. assessed by_the_ test.. If the test assessed only verbal ability,

" and ‘the only racial differences were on-verbal ability, then the -

. situation would be like that described in the preceding paragraph:

- 7 "the test would be fair by the Cleary definition but unfair ae= .~

" cording to Darlington's definition No.3. ‘However, if there are

“also racial differences on the unmeasured ability, then the test
“will not be fair by Cleary's definition. For example, if blacks

A ‘were also lower, on the average, in numerical ability, and numeri-

&~ . cal ability was not assessed by the entrance test, then the black

S regression line and the test wollld-be ‘unfair to whites: by Cleary's

definition. - According to Darlington's definition No.3, BN

“on the . -~ .
 _other hand, the verbal ability test would be fair if, and only 'if, .
" the racial difference on the numerical test were of exactly the':
' game magnitude in standard score units as the difference on the
verbal test. . If the difference on the missing ability were less =~ -
"~ than the difference on the observed ability, them Darlington's
" “definition would label the test unfair to blacks,.while if the -
*-'difference ‘on the missing ability were larger than-the difference - .
. on the observed ability then the test would. be unfair to whites.
Furthermore, if the two abilities being considered were not the
only causal factors in the determination of 'the criterion (e.g.,’
: " if personality or financial difficulties wére also correlated), - . = . T
.o~ —¢heri ‘these statements would no longer hold. Rather, the fairness . -~ -
‘of the ability test under consideration would depend not only on

‘the size of racial differences on the unknown ability,.but on the . -

. sizeé of racial differences on the other unknown causal factors as- - ...~

S " well. That is, according to Darlington's definition No.3, the .. e
o000 fairness of a test cannot be related to the causal determinants =~ -
: __of the criterion until a perfect multiple regression equation on :

known predictors has been achieved. Therefore, Darlington's defi-  ="i"

nition can be statistically but not substantively evaluated in. =~ - 7

real ‘situations. L

... TFor.purposes of illustration, we now congid
" theory of academic achievement in college. Suppose “the &1="""T7T
wlege entrance test were in fact a perfect measure of academic. . e

. gbility for high school seniors. Why is the validity pot perfect? = .-
.~ Consider three men of average ability: Sam meets and marries:Won- = -
der Woman. She scrubs the floor, earns 200 dollars a week} and.

- worships the ground Sam walks on. Sam carries a B average. Bill -

' . .dates from time to time, gets hurt a little, turns off once or twice -~ -

ERIC
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_ statistical definition thus dres not fit his substantivé assump-
—¥'tions in this context--unless one is willing to-accept luck as N
Ii;an "ability" aﬂd treat it as. any other abllity wguld be treatediai T

et The prnblem w1th Darl;ngt@ﬁ 8- deflnltinn bagames EVEn clearerT“»~~%%
‘1f we alter slightly -the example in the above paragraph.’ Suppase S
" “'that . the world became more benign and- that the teﬁdency for blacks
) fto have bad luck dlsappeated., Then, making the same asgumgtians L
.asg abave (i.e., a perfect test and our theory of agademlc achieve~ -
ment) the regregslcﬁ curves WOuld be equal,'and r D. Ihu5‘7

YC- X"

e;ther graup.v‘Darllngtan g deflnltlon NQ.3 wauld now label ‘the H'”',
. test as unfair to blacks. This last statement is ‘particularly.in= "~

teresting. In our theory of a;hlevgment,we have assumed that ex=
. “actly the same ability lies at the base of performance on both the .
 test and later GPA. Yet it ig not true in our example that rxc oy = 0.
'Thus this Example has ShOWﬁ that ﬂarllngtan s subs tantlve,LHCEf—‘
_,pretatlan of Tycey does not hald with our additié 1 asgumption = .
‘(of a non-statistical naturé) and hence his argument as to-the - -
';substantlve Justlflcatlan of hls dEflﬂltiDn is not lagl;ally valld.,

o We ﬁBtE in passing that our mcdlfied example posea a problem

: for Cleary s definition as well as for Darlington's. - If the d;f-;'

" ference. between the regression lines were in fact- produ:ed by group -
“differences in luck, then would it be proper to: label the test as

. .biased? =And if thlE model were correct, how many. gnqual;f;ed in=
’fdlv;duallsts would feel comfortable in using separate regression
" 'lines so as to take into-account the fact that blacks have.a tougher
“life (on-the average) and hence make poorer GPA's, ability con~
‘stant? In the case of both deflnlt;ans, this analysis points up- .

. the ne:eas;ty of substantive medels and considerations. Statis=

. z;cal analys&s alone can gbssuxa as much’ as thgy ;llumlnaté;
. - ‘As mentioned’ eafl;er, Darllngtan a- dEanltlDﬂ No.3 received- -
hgdm——md~h~11ttle attention-until- a-novel--and-persuasive- argument-in-its-fa= -
: vor was advanced by Cole (1973). Her argument was this: Consider .
- those- appllcants who .would be '"'successful" if selected.  ~Should *.¥v s
_not such individuals have equal probability of being selected re- .
-gardless of racial or ethnic group membership? - Under the assump-:
- tion of equal slopes: and standard deviations for the two groups, .
- the answer to her question is in the affirmative only if the two
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_ Dﬂ giflg who like him, aﬁd generally has the average number af 7
~ ups_and downs. . Bill carries a C- average.  Joe meets and marries I
- Wanda- the Witch.- She ‘lies around :-the house,- canﬁinually ﬁags’ I
Joe about money,’ “and caﬁtinually tells him that he is sexually o -
“inadequate. . As Joe spends more and more time at ‘the local bar,v-.’ RN
“his grades drap to a D average and he is eventually ‘thrown out..
‘of school.” "In a nutshell the theory of academic achievement :
that we wish to’ congider is this: achievement consists of abllity o
plus luck, where luck is a composite of money troubles, sexual - ' :
prablemg, ‘automobile accidents,. deaths in the family, and- other ..~ . . -~
incidents in personal history. .Luck in this sense is a: ‘random . . 1 ..
.. variable but cannot be considered random error, sinze itg effects .
are stable over time. According to this theory, a difference be=" -
- tween the.black and white regressicn lines (over and above the
effect of test unreliability) indicates ‘that blSEks are more 1ikely. 
" to have bad luck than whites are. Before going.on’ ‘to stgtistigal '
quegtlong, we note that because we -have assumed a perfect: ability
test, there can be no missing ability in the following discussion. .
And begauge we have assumed that non-ability differences are: solely -
- determined by luck, the entity referred to as "matlvaticn" is in
" this model simply the concrete expression of ‘luck in terms of overt .
-behavior. That is, in the p:eaent example, motivation is assumed C
- to be wholly determined by luzk and henﬂe &lready in:luded iﬂ the o

ragfeESLOn Equat;an. : P

f,«

Now let usg_ :ﬂnslder ‘the- statlgtlcal iﬁterpret&t;ans nf ‘the
L " “fairness of our hypothetical perfectly valid. (with respect to abila'
- ..“-° ity) and perfectly reliable test. Since blacks are. assumed: to’ berll o
’ --unlucky, as well as 1awer, on the average, in measured academic .. -
ability, the. racial difference in college achievement :in this madell,*:y<f
will be greater than that predicted by ability. alone and: hen;e the =
regression lines of college performance onto ability will not be
~ equal. . Thus agcgruing to Cleary the test is bissed against whites_'
o » * According to Thorndike the test is probably appraxlmately ‘fair -
‘... (perhaps slightly biased against blackg)-A According to’ Darling—
. ~ton, the test could be either fair or unfair. If the ‘racial- dif—"
_ference on .luck were about the same in’ magnitﬁda as tha'ra;ial R
...difference.on._the. ability test, then he test wo But.
- - if the racial difference on luck were: less:than. the d;fferen;e R
- . .. on-ability, then the test would be unfair to blacks. 'That is, ..~ B
e tha Darlington assessment of the fairness of the test would not f?: e
depand on the validity of the test in assessing ability, ‘but on : 3
‘the relative harshness of the pérsanalae:anomla factors determins o
ing Ehe amcunt ‘of luck accgrded the two groups. Darllngtan s
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regreasian 1ines Qf tgat Qn criteriaﬁ are the same (and hen:e ';;*‘

e Ppr : 2 ' awava', o
this Eimilarity of statement dcea not. imply aompatibility—-gus -35;
“the’ reverse. - ILf- ‘there’ are differences between the races on ¢i=" = -
" ther test or criterion, . then the two dafinitiona are :gmpatibla ST
only if the test-validity is ‘perfect. So the twa defiﬁitions
" are almagt invariably in :ﬁﬁfliat.,:’?, T

flé*~'~{$ Althgugh Gale 8 argument saunda reasanable and haa a great
" deal of intuitive: appeal it is flawed by a ‘hidden. assumption.”g“ﬁ
“Her definition assumes that ‘differences between groups in proba-_
’: bility ‘of acceptance: glVEn later success if: aelected are due to.
~discrimination based on group membership. : Suppose that’ the twa'j_
S régresslan lines of :fitezlon performance as a function. of the .
S lme 7T test are equal- (i.e.,;th, test is fair by Eleary s definition).
B If a black who would have. been successful is re;ectad while a .
white wha fails is acgepted thia nead ‘not.. imply diszrimiﬂation.

Lk he made a  low score on the ability test.» Ihat ig, the ‘black would
ioemeemoo O chave ‘been rejected-because: his ability-at-the: time-of-the riredice: ===~
- ~tor test was iﬁdist;ngulshable from that of a group of other peo= "
) ple (of both races) who, . on the averagé, wauld have,had law Bgares
on. the crltezlon_ o B S

To make this pa;nt more strongly, we note that agcordimg ta'm
Cale ER dgflﬁltlon of a fair ‘test; - it-is unethical to use-a test
of less than perfect valid;ty., To illustrate this, consider: the

v

. use of” a valid ability test to predict academic achievement in
* any one group, say whites, apply;ng for university admission.: If
. . the university decides to take only the people in the top half of =
the distribution of test SEQIES, then parents of ‘applicants in. thef;7;—m
 bottom half, aetlng ‘under Cole's definlt;an, might well file suit -
: ﬂharging disefimlnatory praztlﬂa.‘ ‘According to Cgle, an appllﬁl} v
- -cant who would be successful if-selected should have the same prob- -
e Mab;llty_abeelng gelected .regardless.of. group.- membe:shlp.~uThat~is,
gg;;;_“;ﬂ__»amang thevapplltants_who would_have.- ‘been.successful -had-they- been-«-
T _-selected, there are two groups. One group has a’'probability of"
-sele¢tlan of 1.00 because their score on the-entrance exam is: hlghe:
than the cut-off. “The other group of patentially successful ‘ap= |
" plicants has-a selection’ probability of .00 .because’ ‘their: exam score -
is:lower than the cut-off.  According to Cole, we should ask: '"Why
'f’shguld a person who would be successful ba dEnled a Eollege berth »fm;';
merely becauge he had a law teat 3zare? AftEI all it'g auc;essﬁ :

23 '7‘,71‘:.
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,;,,thgt.caﬁﬁts,,notetést'scgreé!u - But the fact is that,~f§2_aﬁi‘5t§?if7-
- “tistical procedure that:does not have: perfect valldity, there must = .
" always be applicants whgwwill;bé;iﬂiﬂrrECterpfedigﬁ%@,?é'ha§§'1¢w~i:f

. performance, i.e., there will always be guccessful people whose -
.h~prediatﬂrggc§réﬂigxd§Wﬁgvithf;he,g%ﬂ?rE11Y;P§EuééeééfQ¥'Pé§p1é~iﬂa,L'”‘
. stead of up with the>genefally‘su;aegsfni,peaﬁlef(sﬁdffizé'ééféé,?ﬁf‘”

In that sense, anything less than a perfect test will always be. - =

ﬂunfaifvﬂta the patentiglly»high_aghieviﬂg people who Were over- ..
looked. It can be seen that lack of perfect validity functions .= .
in exactly the same way as test unreliability, discussed earlier. -

- . As noted earlier in the case of Thorndike's definition, this .

roblem could be partly overcome in practice if restrictions ar- .
rived at by aaﬁial.caﬁéenSﬂs,éguld_bé'put;aﬁ,thé,defiﬂing;afsﬁbﬂﬂﬂf,:
fide miﬁarity-gféupsgﬂ,fﬁut'given.;héjalmgét.unlimitedjnumbér of

potentially definable social groups, it is unlikely that gocial

H g

or legal consensus could be reached limiting the application of . -

 this definition to blacks, Chicanos, Americeén Indians, and a few
_ © Basically Cole has noted the same fact that Thorndike noted: - .- . .
"~ that in order-for -a test with-lggsrthan_ﬁgffgét_validi§¥wﬁérgep;ﬂh»g;i:LTi'
"fair" to individuals, the test must be.munfair' to groupg, - In ° o
- particular, in our example, the group of applicants wii% -acore be= . -
" low average on the test will have none of their member® selected '

despite the fact that some of them would have shown sucCessful per=- .- .7
.formance if gelected. It is thus "unfair" to-this group. - However, E

© it is.Mfair" to each individual, Biﬂﬁe_eééhiiéfééléétéd;ﬁrifejé§?;1f e
ted based on the best possible estimate of»his,futﬁfE”PérferE3ﬂ§3€f? -

It is perhaps important to note that this i8 not a problem pro=. =
. . duced by the use of psychological testg; it is a problem jpherent
. :in gelection decisions.’ Society and its institutions Must make -
- gelection decisions. They are unavoidable. Elimination of .valid =~
_ ~ psychological tests #ill'gsu311Y'meanptheif‘réglaéeméﬂt,with'd%?*;'Fif?fog
"~ vices OF methods having less validity (e.g-: the interviey), thus- S
',fufthez,ingreasiﬂgﬂthe,"Qﬂféirneas",ta,individﬁéié'Brigféﬁpﬁé-vf -

-~ Darlin

tgg!g,DEfiﬂiti@ﬂ HQ-Q—Lj -

i SR R | e D o - .

,VThé”féﬁfth Gthépt,fotest biégjélggusﬁéd byﬁﬁgflingtﬂn;CIQ?i) 

vdéfiﬁes—artest as fair only if r., = 0. Hence, ‘any test which = .
_ shows any ethnic differences at all in mean score is congidered R
: unfair, regardless of the magnitude of the  8roup difference in




] performaﬂce. Thls ton:ept of test’ falfness corrégpandg dire:tly:f?”;;;
'_tc tHe ethlc ‘of populatiangp:cportion-based quatas.';,' o

'j?gfinitl on’ of Test Falrrgsg:3'J”"“
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Afte; deflnlng anﬂ dlscugging four dlfféiéﬁt st 3 L
~els of test fairness, Darllngton ‘(1971) turned . to -the" commonly oc= il
‘curring. prediction. situation in which there is a difference fa-
voring whites on. both the test and the zritericn and the black re=
.- gression .equation falls below that for whites. This. situatiun is ”,,fi
~“ghown in Figure 3a. Noting that the use of separate regression .~
equatlgﬂs (or-"the’ equivalent, ‘use of a multiple regression’ Equaalﬂff f 
.. tion with race as a predictor);-ms required by Cleary's: (1968) defi= -
nition, would often admit or select only an extremely small per= . . ..
' centage of blaﬁks, Darlington introduced his concept of. ‘the. "ﬂul—mvfr;”
“turally apﬁlmal" test. Under thlE cancept,1admlss;ons cff;gers 5;‘;¢
“ata university, for example, are asked to gons;dez two potent;al L
- graduating seniors,. one white and the gther black, and to indicate.
- how.much higher-:the white's GPA. would. have to be: befare the . two-,fcff
" candidates would be equally attractive. This number is’ symbélized
K and given a verbal label such as "racial" ad;ustment coefficient."
-+ -~Then-in determining the-fairness of: the test, K is: first subtrac-: ..
'~ ted from the actual criterion scores (GPA's) of each of the white .
-subjects. If these altered data satisfy Cleary's (1968) defini= = -
“tion of a falr Eest,,the teat ‘is cansidered "culturally éptimal." -

'Fig' re 3. Lllustzates ‘the geometrlﬁal meaﬁing of Darlington's

altered crlteflon. 1f the admissicng officer chooses a* -value of-

"K which is equal to Y in Figure 3a, then the altered data will 7
~appear as in Figure 3b, i.e,, there will be'a single’ commorn re- .- .-

gression line and the test as it stands will be "culturally apt1—>j';if
“mal." If, however, an overzealous admissions officer ;h@@gég a o

‘value of K greater than Y, then the altered data will appear as

in Figure 3c, i.e.,- the test will be biased agalnst ‘blacks accord-=

ing to Cleary s (1968) definition and will thus not be "culturally. = -

aptlmSI." Aithough Darllﬁgtaﬂ is W1111ﬁg Eo tamper with grlte—ﬁl;iﬁzlf

h_m_dkmikg_,‘p:edltto: 8COres.._ Thus 1f the 51tuation shDWﬁ in. Flgu:e 3b ab—ya_mqu“
= e taiﬁs, it can be" éarre;ted aﬁly by (l) m@dlfylng the fa atruﬁ—'

‘which meets the’ requlrements of Flgure 35 im;larly, shﬁuld”an:}ff‘*?
unccape:atlva admlsslcns z:fficer select K< AY ,and thus prﬂdu:e ‘




~ whites

3:. The altered data wﬁeﬁ -

blacks .

>=

- Elacké and whites

. '.'[‘he altered data when

- AY

) Sd.

gnle ThE altggad data When

E‘Lgufe 3. Darllngtan 8 C197l) ‘method of aliering the data "
‘ to dEflﬁE a “culturally. @ptlmal" test.
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: blazk predlaﬁlon equaticn;r

:II; ETHICAL PDSITIQNS STATiSTICAL DEFiNiTIQNS AND PRDBLEMS i;ﬂ

i -neas, with its required adjustmenta, is endorsed, recammended and -
.—even-required by the guidelines on employment. testing published

o
in the nature of Ehe test or thé 1ntrﬂduction af an entl:ely new;,'

' What is the end result of these campllcated pracedures? ‘From

'd statistical point of view, subtracting a constant from the cri= -
térlDﬂ sccres Df whltes is identlcal in its resulta to adding an .

the prediction situation so as tQ create the 1mpreaslan Qf a sin—
gle regression line when in fact group intercepts are: dlfferent.

- If a single regression line is then ‘used in practicey ‘face as a pre-l

dictor of performance is ruled out. Thus this definition’ of Darl~ -

ﬂwingtan B8 corre Epaﬁds, parhaps iron;cally, t@ quallfled 1nd1v1dua1-*‘

,1.51?1;

. : Frank L. Schm;dt R
-~ Personnel Reseafch and Develapment Cénter4;g‘”"'“*“
‘ - U.8.°Civil Service-Commission = -

~In~- tﬁ{g -gection,—we -briefly-relate- each%etﬁiﬂalépﬂéitién L0

_its appfaprlate statistical operatignalizat;cng cand’ p01nt out some .- ;g

of the advantages and- dlsadvantagea of- each Ethical approa:h. B

‘Unquaiified Indiﬁidualigm; ﬂbdelg and;Préblams

- The remediea advanced for tests unfair by Glea:y 8 (1958)
definition make clear that the Gleary approach is one of unquali—
fied individualism. The recommended use of separate regfeasion'
equatlons when these are not equal for all-groups is clevirly equiv-

‘alent to the use of race as a predictor of" perfofmancé_ It ia

this. IEquirement that race, sex,. age, and other ‘such predlctcrs

must be employed when valid that would seem to create legal prob-
‘lems for unqualified individualism. The 1964 Givil Rights Act, _
‘the. 1972 Equal Employment Opportunity Act, and- other such legis= -
:latién speciilgally forbid personnel decisicnumaking based on these -

: var;ables. “Ironically, the Cleary (1968) approach to test fair=- -

~by both the U.S. Equal Employment Opportunity Commission (1970) 3ﬁd‘}if



the Office of Federal Contract Compliance (1971). These guide=-
lines require that, where valid, race be used as a predictor of
job success, even though the laws and executive orders on which
_the guidelines are ostensibly based seem to be clear in forbid-
ding such use. There is no ready explanation for this apparent
contradiction.’ .

. There is another ethical imperative inherent in unqualified
individualism which gives rise to potential problems--in this
‘case technical, rather than legal problems. Unqualified indi-
vidualism requires that one apply to each candidate that predic-
tion procedure that is most valid for him. Although it is tech-

" nically impossible to develop separate procedures for each ine

. dividual, it is often feasible to develop separate regression
-equations for different groups, and in these cases the ethics of

‘unqualified individualism requires that this be done. This could ~

theoretically lead to the impossible task of constructing differ-
ent prediction equations for all definable subpopulations.: It -

 ig also important to note that each such equation must be maxi= -
‘mally valid, because low predictability within any group, rela-

" tive to other groups, leads to greatly reduced selection oppor-

~tunities for members of that group, at. least at the selection ra=

tios commonly in use(i.e., SR <£.50).

" Consider, for example, the situation in which validity ia™
zero for one group. The predicted criterion score for everyone
in that group is then the same: the mean criterion score for
that group. Thus either everyone in that group is accepted or

everyone in the gro p is rejected. If that group is in,fagt,highly'

homogeneous on the criterion, then this is perfectly reasonable..
- But if the zero-validity group has the same degree of. spread on

" the criterion as other groups, then this lack of discrimination
poses ethical problems: either a great many poor prospects are
being admitted, or a great many excellent prospects are being
. overlooked. , ’ B

" ‘Fortunately for the ethic of unqualified individualism, the.
" research evidence strongly indicates that differential validity
by race is no more than a chance phenomenon (Schmidt, Berner, and-
‘Hunter, 1973). The same may later be shown with respect to other

population subgroups, thus greatly reducing the,s;opg_of thig3prQb—'_'

lem. . Thé problem would not thus be eliminated, however; . although
- the same tests may be valid across population .subgroups, and re- -
- gression slopes may be equal, there is much research evidence -
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(Ruch 1972; Stanley, 1971 Temp, 1971; Campbell, et al., 1973)

_that intercepts often d;ffer slgniflcantly. Thus the task of test-— -

. ing and adjusting for intercept differences remains. = -

Qualified Individualism: Hﬂdeislaﬁd Eiablems‘

' 0f the statistical models of test fairness we have réviewédﬂ
anly Darlington's fifth definition, his "culturally aptimal" test,

corresponds exactly to the ethic of qualified individualism. It
should be added that, although this conclusion is certain, it is

‘difficult to be certain in reading Darlington's (1971) article ‘that -

it is, in fact, what he initially ‘intended. It should be noted -
“that thisAethical position does not require. that. varlableg like
race, sex, religion, etc.; not be: statistically. valid predict@rsfv'
-of future performance, but only that, should they be valid, they .
~must not be used. Thus both tests. that meet, and thqse that do
not meet Cleary's (1968) requlrements are ‘defined as "falf" 80"
long as a single regression is used, and, of coursge, the ‘compli-

- ‘cated analysis recommended by Darlington (1971) to assure "aulturai,;;}jff
optimality'' is not- required in practice. This position seems. to: /L;fn )

come cloaest tg that embodied in the various ;ivll rights 1aWB,

";fHQWEVETj“ES ncted abcvgy“EEDG -and- DFGG=emplﬂyment~testhg gu1deéﬁyéﬂwu¥“;;

lines have apparently endorsed the Cleary (1968) approach to test

fairness and thus have adopted a position of unqualified individu-
‘alism.  This apparent contradiction between the wording and in-
_tent- of the law and the Federal rules daslgned to enforce the law

is unexplained. It does, however, raise the possibillty - however.
 remote - that employers and institutions adopting a ‘position of
qualified individualism could have gharggs of discrimination brought
against them.

Advocates of qualified 1nd1v1dual;sm must face another, more
subtle but perhaps more real, problem. The ethical imperative
here requires that the prediction equatian that ‘has maximum valid-
ity for the entire population = without regard to group member-
ship = be identified and employed. But there is a difficulty in
doing this. Suppose, for example, that for a certain city col-
lege the black regression line falls below the white regression
line, i.e., race is a valid predictor for that college. Although
use of race as a predictor.is, of course,. forbidden to _the quali- .

fled ;ﬁdlvldual;st there may be altEIﬁEEiVE ways of- 1ncreasing
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the overall validity of the predicti@n equation that are equally
o abjectinﬂable. _For example, if race is a valid predictor, then
... a_properly coded version of the student's address may also be a
- valid predictor and increase overall validity. This indirect in-
‘dicator of race would probably be detected and rejected, but a

more subtle cue might not be properly identified. The most sub-

" tle problem is the one facing the test constructor:  if the black -
regression line falls below the white regression line, then the
introduction of items whose content is biased against blacks would
‘increase .the overall validity of the test. If the separate re-
ngEEiDﬁ 1;nes of the Uﬁquallfléd 1ﬁd1v1&ual1§t are used then

, tian of applicants.; But lfAthaE—fs Larbidden, than materlal ‘bi=

aged agaiﬂst blacks wauld 1QWEf the black scores on the predlﬁe

m@re accuraﬁe.' That is, the intraductian of material blaaed against
blacks would reduce the overprediction of black performance and :
- hence might ra;se tbe val;dity of a single regresaiﬂﬁ line use af

Ehe tegt.?

The prcbiem in its ‘general form, thén,‘is that any maasuredv'

s variable which correlates with race, sex, religion, etc. (leea, -
,"ahowa group differénzes) can be considered to be an indirect Cand,
“imperfect) indicator of group membership. .Since he is forbidden

-"—““"“;4ta“usa“grnup=memhershlpkitself*as ~a-predictor-even-if-valid;——

. the gualified individualist may be tempted to substitute indirect
“indicators of group membership  that may be "unfair." -How can he
decide whether a given race-correlated predictor is "fair" or. "un- .
fair"? This quest;aﬁ can be answered, although all answers in-
.volve gome element of judgment.  The firs: criterion on which this -
judgment can be based is the apparent "intrinsicalness" of the re-
latiaﬁship between the predictaz and perfarmanee. If the p:edias-
tor is a job sample test (e.g., a typing test) assessing the skills-
actually required on the job, there is little doubt that the re~"
‘lation is intrinsic. Scores on a written achievement test could
“also easlly pass this tegt,'aa would a face-valid aptitudé test.

. Scores on a weighted biographical information inventory,; on the

" other hand, would be allowed only if they were able to meet the
'seccnd, less subjective standard: validity caeffi;ienta large

enough to be practically. si snificant for both groups separately;'

A predictor which is valid-only by virtue of its cnr:elatioﬁ with =~ -
raze will show no wichin—group validity. - e iwkaEWJw;”,'

S Thug the qu&lified Lndividualist‘s answer to the questinn
pnsed in the example above ia that if the material to be- added
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to the test appears toc have an intrinsic relation to perform- -

- dnce and if it “ncreases both within-group validities, it is
ethically admiss:ble. It is not "biased" against blacks as black
but merely against applicants (of whatever race) who are less ,7'

vcapable of peffarmlng well on the criterion. - The fact ‘that the-

- proportion in the low skill group is greater for blacks than
for whites is an ethically irrelevant fact. If it is ethically
permissible to employ a test which shows racial dlfferences, -
‘then ‘it must follow that it is ethlzally permissible to imp:ave
the validity of the test within the rules described above.  In -
fact, many qualified individualists would probably require only

-~ that the added material meet one of the two.criteria. If the ~
material is intrinsically Ielated to - job perforﬁaﬁCe, one_need
not demOﬂatrate slgnlflcant W1thin-g:oup validitieg, and 'ice
versa. % : =

\H

While the preceding distinctions are regarded as-. gruaiél_~ .
- among qualified individualists, they receive short shrift from’ I
‘those committed to other ethical positions. .For one ‘whose" Ethif ;w ?” B
cal position is that of papulation—baséd quatas, any. prediﬂtar e
or test material showing racial differences is ipso £§§;n unfair_,_"
- The correlation between test and race is greater than zero and™: . ‘
its use will produce selection ratios different from papulatian:
ﬁ;?%;;,w;;_percentagég. _To_the unqualified individualist, any variable which

ilshaws a statistically reliable correlation with péffafman22§= Te-

__‘“gardless of within-group validities or content -~is fair and Lhere
is a positive Ethical le;gatian to amplny it. '

The Quota Ethic: Models and Problems
Dnly Darlingtan's definition No. 4 whlch fequifea the ‘com= -
plete absence of raalal or ethﬁlc dlfferénzes (i-e., er ’,D) '
CGIfEEpDﬂdE to the ethlcal posit;an of populatign—based quatas. But

quatas can be set on bases other than pﬁpulatian pEtcEﬁtagEE- SR
Darl;ngtén 8 definitign Na. 3 offers ane Euéh basis, ‘and’ Th@rnd;ke a

o er populatinn aubgrcupg baged on paﬁt perfgrmaﬁce cf ea:h group as’ a:
whole_f Thus, the Lndlvidual iﬁclinéd tnward -a qu@tg ethi:i ay . chonse

Vi'sfthe quota cancept, Tharﬁdike 8 (1971) model represents the=5ﬁallest
' --departure from-the concept of iﬁdividual merit and pgpulation-based
"quatag,‘the greazeat._af; _“ : RS




‘As with unqualified individualism, the ethic of qugtaéris%

o " potentially susceptible to legal problems. It is based on the

" legally uncertain proposition that ethnic and social groups as-

. ~such, "as well ‘as- individuals, have constitutional and legal rights.
Our legal and governmental system, on the other hand, is largely
built around the idea of individual rights. If only individuals
_have rights, then all quota-based systems, in varying degree, are
‘unconstitutional, since they require that decisions on the basis )
of individual qualities and qualifications must be sacrificed to i

~ the attainment of the proper group ratios--which, in turn, are"

" based on the idea of group, rather than individual, rights. . (Ironi-
cally, quota-~based systems may be illegal for the same fundamental
_reason-that unqualified individualism is: both ethical system re=-
~° 'quire decisions to be made, at least to some extent, directly on -

" _the basis of group membership.) A recent case which would per-.
‘haps have done much to clarify this issue was sidestepped by the-

- U.S. Supreme Court (Defunis vs. Odegaard).- But there are many ..

" ‘such ‘"reverse discrimination" suits pending in the courts, and "

" the legal issue will almost certainly be addressed by the Supreme
Court in the future.. . I e ’ o
“. - The second major problem characterizing quota-based ethical: .’

" 'systems is that the criterion performance of selectees as a whole -
J;;ﬁ@',a;aﬁ;bezexpégﬁedjtaJbe;gﬁnaidEEEELy;lawer:than under unqualified

. or even qualified individualism (Hunter, Schmidt, and Raushenberger,

S '[iﬁ'ﬁresé)jvxin';éllggé'331g§tign,jfarfexaﬁple,:thg poor-risk blacks
... .- who are.admitted by a quota are much more likely to fail. Thus in

. " -gituations where low criterion performance carries a considerable -
. penalty, being selected on the basis of quotas is a mixed blessing.
- Seégnd,'there}is‘tthéffectVén”the*institutian;” The»gréétérfthE]‘ '
. “divergence between the quotas and the selection percentages based -

. _on-actual expected performance, the greater the difference in mean
. performance -in those selected. If lowered performance is met by -~ -

" increased rates-of expulsion or firing, the quotas are undone and
~+*_."there is considerable anguish for those selected who did not suc--
" ceeds -Furthermore, the public image of the institution may suf--

" fer ss-a result of the high rate of expulsion. :On the other hand, - . .
if the ‘inatitution tries:to adjﬁaﬁ?ta}théfégndidgtesasélggﬁéd;,théfe;_ﬁ,,g
may.be great cost and inefficiency (Hunter, Schmidt, and 'Raushen-:.  .".
Eefgér;&in-?réss);f'In,theféése,af;a;adgmi;‘ins;ituticns,,quqtas_ _
{nevitably lower the average performance of graduates and hemce -
théjpfes;iggffgting'Qf;thejszhdalgr5Simil$ffgcﬁsiderati§nsfépply S
1ﬁ'theféaEE'afjthE»émplajmentjsétting;'butthfe'thg,difeet:éﬁdfim—f[_;;"ﬁ
mediate impact on individual welfare is often greater. For example, -
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assuming valid selection tests and other instruments, air traf~
~_ fic controllers hired under any of the quota systems rather than
under the Cleary model would be more likely to make the kinds of
errors that can lead to air disasters. Truck drivers selected
under. a quota system would be more likely to be involved in sacci=
dents on the road. Thus in the employment setting differences
between the various models of fairness often translate not only
into economic loss but also into the most precious of all commodi=

“ties, human lives. .
A final, and less momentous, consideration in the case of

quota-based ethical systems concerns methods of selection to be

used within groups once group guotas have been set.  Most advo-

cates of quota-based systems would probably -involve individual-.

ism at this point, selecting those within each group with the ,
‘highest predicted performance. - This resort to individualism within = .
- groups, rather than random selection, mitigates gomewhat the nega-

tive impact of the quota system on selectee performance. It-also
makes clear the underlying ethical assumptions of this approach:

(1) ethnic groups per’se have legal rights and-these rights over~

ride those of individuals where there is a conflict, and (2) the.
individual's right to be considered on the basis of his qualifi-
cations should be recognized when it does not conflict with group
‘rights (i.e., within ethnic groups).

Ethical Systems, Statistical Models,
Individual Merit, and Social Goals

The ethical systems and statistical models of. decision fair=-
ness reviewed in this paper may be scaled along a dimension that
might be called "emphasis on individual merit." The systems and
‘models at the high end of this continuum are based on the assump=
" tion that the right of the individual te be considered on the basis
of his qualifications and expected performance is paramount. ' Those
- at the low end assume that the rights of groups, and social goals
_and considerations in general, take precedence over individual
" rights whenever there is a conflict. The ordering of the models _ L
and systems along this continuum is as follows: (1) Cleary's (1968) -
- approach, corresponding to unqualified individualism; (2) Darlington's
(1971) “culturally optimal' test (i.e., his fifth ‘definition), cor- = .
responding to qualified individualism; (3) Thorndike's (1971) limi-
- ted quota model; (4) the more extreme quota model represented by
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Darlington's (1971) definition No.3 and Cole's (1973) definition;

and (5) Darlington's (1971) definition No.4, corresponding to a
population-based quota system. Selection tests currently used in
employment and education tend to fall somewhere between the Cleary
and Thorndike models (Schmidt anc Hunter, 1974; Linn, 1973; Campbell;
et al., 1973), that is, in the general region of qualified indi=
vidualism. Unqualified individualists must conclude that tests

- are often slightly biased against the majority group, while to Thorn=-
dikeans they are somewhat unfair to the minority group.  Those who
adhere to Darlington's definition No.3 or to the ethic of popula-
tion-based quotas must feel that current tests are markedly unfair

- to minority groups. The qualified individualist, of course, con=

cludes that most currently used tests are probably reasanably clagé
to being fair to-all groups. : )

Whizh of Ehese definitions will ultimately prove most accept-
able - legally, socially, and ethically -~ to the American people?
The answer is not yet known or knowable, but it is certain to de=-:
pend on at least three important factors: (1) the strength of
‘the commitment of the general public to the idea of individual

i merit, (2) public support of the national commitment to increased

minority income, educational, and occupational levels, and (3).
: parhaps most importantly, the coming court rulings on the deli~
cate 1Saue of individual rights versus group rights and social
~goalgi”-—
tivity of decisions in this area, it would be highly inappropriate
for us to urge any one of these ethical positions or statistical
models on psychology as a whole.  But it is our hope that, by ex~
plicating the important differences among the various options,
this paper will coﬁtributé te the msking of informed ;ﬁtelligent
‘deaisions.

Under - these -circumatances,-and-given-the-inherent-subjec=- - S
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APPENDIX s

expected achievement level of the group. that would be selected
. by the full" applicatiﬂn of Thorndike's critarinn, i.e., 2 gfnup,
~ ‘selected so that for aaah test score x, the number of people se-
lected is prapartianal to the probability.that persons.at that _ . ...
~ test level would .in fact be "successful". The definition.of "suc-
jaaaaful“ used below is "performance above average on the crite-
rion". That is, the calculations done below assume a base. fata
of .50. Tha selection ratio aaaumad ia alaa .50

Thia appandix contains the mathematical :alaulatian af the -

Faf Simpliait?, both test and pa:farmauaa hava ‘been assumed. .
_ to be measured in standard scores. The symbol ¢ (x) is the atand?
~‘ard normal density function and the symbol &(x) is the standard"
normal aumulative distribution function. The aymbal A will be -
'used for accaptad" (or aaleztaﬂ far admi ion) ; s

) o If the criterion of success ia the top BD parcant, thaﬂ in
"~ terms of standard scores, the success criterion is-¥ >-0.- Thua
“the aunditinnal prsnability af baing acaaptad is

PR = P{Yaalx}

= p{ XTI > - IXE_ )
i Ji—fg . {lérz
=1-0 (-==2)
Y. 2
l-r
. =0 ( ———x)
e B : .2

Tf the number selected at each test score is P(AIK);cfhan'tha over-
all selection ratio will be N I e

,:aca} % (¢a§a3=x) ¢(ﬁ) dx E%'.

l—f




_The distribution of the test score among those selected is

P(AIX) "P(X) _ . 4¢
@ =2 0(~ re=7§
1=r

£,(x) = x) 4G

Sinze X and Y are in standard score form, the regression of Y on

X is given by .
E(Y|X) =-rx o ' o .
Thus the mean criterion score among those selected will be
CE(Y) = E(E(Y|X})
%J[;x f}(x}-dxwr
fx" 2@( —_— % ) é(x) dx
| f =
e e '1—f :
This is ﬁDE an easy integral to calculate, and the calculatian:}:
below will thus be broken into five steps. First to simplify
Vthe algebra, we will iﬂtrgduce the patametef a by the defiﬂition
/2
~1ler
In particular, if r = .6 then .
Ty o= :6 . ’gf % S 7 -
',1;7 36 e s : ) : ] ’ s
. The fﬂfmula for mean criteriun perfnrmance amung thase selegted ;
”'caﬂ ‘then be written : h
'E(Y) Zr ¢(ax) ¢(x) dx _E

V’VSEEE 1 Fits; we apply the methcd af integra:ian by,parts
iﬂ”J/;,i(ﬂx) ¢(x)dx=J{;(ﬂx) {x¢(x) }dx -

ST = e(ax) ,u(x)‘ﬁ u(x) { ) (gx) o } dx




where - S TS

VS ep 2 Thug we have the definite integral*

'R

‘?faé‘a“ R

=0 ;ﬁcx) e“’- ’f{u dx
o 270 2
BJ{fEx /2 /2
Ef J oo ,
i e LT L af (1+a )x /2 dx
' - o 2% I v

- where -

B = 71 + ag

Step 3 Using the substitutimn x = %ys we can calculaté the fol= ~ =l
lawing integral‘ : , . . ,

-8x ' -y . X

o
D
3
(]
m
O
[
ey
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Step 4 Thus, we can finally calculate the main integral:

f—@ x ¢(ax) ¢(x) dx =

w

2l o= o ,
or 8 V2T Yar "1+ o2

) - 8ince o was defined to be

we have

Step 5 Finally wercan ﬁs

e the main ‘niezrsl to calculate the ex-
iwiine....pected achlevement level: . . - '

E(Y) = 2r Integ=sl = 2r _1




S 33
* FOOTNOTES '

‘1'1- This pheﬂamen@ﬁ Hﬁuld accaunt for perhaps half Df the magnitﬁde
of Qvérpredictian of black college grade paint average f@und in the
. -literature.  In. standard gcare units, the difference in intercepts '
- -due-to unreliability is Ay = (l~ryy) (iy-up) where ryy . is the test.
reliability anduu--ipg is the white = blagk mean differen:e on- the . L
criterion (about. one S.D.)... For. IXK“;"‘SD this would.-be_only..2. SeD.i-
- whereas in the data raparted in Linn . (1973) ‘the: ﬂverp:édiétian is..
"'abﬂut .37 E.D. ' , s P

;,2. “The reader may wonder why we show so much concern with the reli—»-
‘- ability of the test and no concern with the reliability of the cri= -
Lo terions Agtus;ly despite its large effect on:the’ validity ;@éfficient,

- - no_emount. of unreliability in the criterion has any effect on
- - gression line of criterion on predictﬂr.A Let the true score: Eiuatiaﬁa
- for X ‘and Y -be X'= T + ejand Y = U'+ ey and let the regreasio :tiue ; v
- score equatian be U= aT+B. - Then the abserved’regfessian li e ill -
“* . not have the same gaefficients. 3 2 be
- i»»Y._Lax~§;b, Thei

La= er E' s;(?:[‘u‘ﬂ‘x fu’f), iﬁ 7.TV=T,ITU % %% R :
, - rTu%%% 7 ch;{%> ¢ ﬁ I
= I-}E{,

That is, the slgpe af the abgerved regressiaﬁ line is the slgpe af the 'iifﬁ
_true score regréssion line multiplied by the reliability of X. How= -~ ..
. ever, note that the slope of the observed regression line is- campletelyv

-independent of the reliability of Y. The inter:ept of - the nbserved

7regresaian line is given by: - : . :

D= yyTeuyT wyTeups Myt Tgedp

" Thus the ‘intercept is: also aEEEPEEd by the reliability of X but. is
L campletely iﬂdepéﬂdeﬁt of the reliability of Y.  If we have equal alﬂpes:
~on the true acore regression equations and equal within=groups test
',rel;ability, any diffarenzea in the regreﬁsiaﬁ llneg will be equal té,f




the difference between the intercepts and hence independents of ryy.
In the case where the true score rcgression lines are the same, the --
difference between the observed regression lines is

=

‘1 §§ -bg=(1- rxx) (tgw - Pﬂé)

3. While on the topic of reliability, we should note that as the re-
liability approaches .00, the test becomes a random selection device B
" and is hence utterly reprehensible to an individualist of either stripe. . L
‘On the other hand a totally unreliable test would select blacke in '
proportion to population quotas. Ironically, the argument that tests
are biased against blacks because they are unreliable is not only false,
it is exactly opposite to the truth. ~ Cee o

4. What Thorndike has rediscovered has long been known to biologists:

- Bayes' law is cruel. For example, if one of two equally reproductive

- species has a probability of .49 for survival to reproduce and the ~ °
- other species is .50, then ultimately the first species will be extinct.
-~ "Maximization in probabilistic situations is usually much more extreme ..~
. than most individuals expect (Edwards and Phillips, 1964)." o

~ 5. -Since the groups have equal gtandard-déviatidna=aﬁ’Bpth predictor =~
and criterion, assume for algebraic gimplicity that the variables have = .

, been scaled so that all within group standard deviations are unity. = =
el i e-means-that-deviation-scores-are-standard-scores...Suppose. hat_the .~
"o - selecticr: ratio for whites has been determined. - Then there is a_;gf; -
T sponding standard score on Y say Y. such that the standard score Y =Yy -
== would cut off that percentage of whites. To select that same percentage . °

: _ of whites, there is a predictor score on the test, Xy, such that . =

Lk
Xw-Xy= Y =Yy
<~ If the multiple régfeééion equati@n'is

Y=aX.+8C+Y

then thefmultiple”fegresaian cutoff score is E
e 5};X$ + B 4y
B ) ,7* — bl ‘
L o=a (- Xy o+ Xw) 4B+ y

oo Xy = Xy) +aXy +B +y




‘Thorndike's® qgata fcrbla;ks : i_s t:Eta'inedi{f the _gtaﬁdé:d;* 8CC
predictor cutoff is the same as the standard score for the cr

cu




inﬂe t,gfvarlables were- all scaled to have Equal withlﬁ gfcup e
staﬂdard deviatians; ‘the regression ‘weight -is in fact the" Within
V;group predictor—griﬁerlan correLatlon. Thus S o= 1 means that the
_test has perfect valldlty.”- .

Da;l;ngtantg_etror was a subtle DRE.: He assumed thétpféf;éfs;z
roysc = - - whizh ;g undeflned. ”i,--»— S ~~:3'::e:

1 Thls”arguméﬁt, ‘of caufse, assumea -that: the newly added b;ased
;_material has no. ;detrimental effect on- the w1th1n—grnup val;dit;g,; o
fWe return ta ;his c@nsldaratien late:- R

~CQBJ1 Degzeeaaf departura from the :oncept Df ;ndLVidual merlt isg’ diregtlyr
related to-loss. of sele;tién utility. Q;casiéned by uag of the fa;rness'
m@d 1 (Hunter, Szhmidt, and. Rausheubergar?‘in press)e o

i 9.” Dn March ll l975 Federal Judge Spencer‘Willlams UﬂltEE State
‘?Dlstrlct Court,, Northerﬁ District of. California ruled in Cartes?vs
Rosen that the’ Gleary madel is the ”only one wh;ch ‘s histo '

. legally,; and logically. requlfed" -This ruling which sustained the: use. y
"_Df a-police examination shown to: meet Gleary madelvrequ1rément§,'1s the

E st to address the. question Df the”_ 
”*’tlve falrness models. Rk e TR
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